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CLAIMS 



We claim: 



10 



A method for producing a mass-coded set of 
compounds of the general formula X(Y) n , wherein X 
is a scaffold, n is from 2 to about 6, and each Y 
is, independently, a peripheral moiety, comprising 
the steps \pf : 

(a) selecting a peripheral moiety precursor subset 
from a peripheral moiety precursor set, said 
subset comprising a sufficient number of 
peripheral \noiety precursors that there exist 
at least abo\t 250 distinct combinations of n 
peripheral moietr^ derived from said subset, 



15 



20 



25 



wherein at lea 
combinations o 
from said subss; 
which are dist . 



30 



Dout 90% of said 
peripheral moieties derived 
^t Mve molecular mass sums 
LnctY rom tlrie molecular mass 
sums of all otter combinations of n peripheral 
moieties derived frormsaid subset; and 
(b) contacting said peripheral moiety precursor 
subset with a scaffold precursor , said 
scaffold precursor having n reactive groups, 
wherein each reactive group is capable of 
reacting with at least one\peripheral moiety 
precursor to form a covalen^ bond, under 
conditions sufficient for thfe reaction of each 
reactive group with a periphe\|:al moiety 
precursor, 

thereby producing a mass -coded set of compounds of 
the general formula X(Y) n . 



* 
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Th& method of Claim 1 wherein the scaffold 
precursor comprises one or more saturated, 
partially unsaturated or aromatic cyclic groups. 

The metnpd of Claim 2 wherein at least one cyclic 
group is Substituted by one or more reactive 
groups . 

The method of Claim 3 wherein the reactive groups 
are attached \o the cyclic group directly or via an 
intervening CA-alkylene group. 



The method of Cl 
is independently 
of: reactive car 
groups , react i ve 
epoxide group an 



iiijK4 wherein each reactive group 
elpcted from the group consisting 

groups, reactive sulfonyl 
\o£phonyl groups, terminal 
isocyanate group. 



The method of Claim 5\wherein the reactive group is 
selected from the group consisting of: carbonyl 
chloride, carbonyl pent^f luorophenyl ester and 
sulfonyl chloride. 



The method of Claim 5 wheAein at least one 
peripheral moiety precursor comprises a primary 
amino group, a secondary am^no group or a hydroxyl 
group . 



The method of Claim 4 wherein Wch reactive group 
is independently selected f rom \the group consisting 
of: primary amino, secondary amino and hydroxyl. 
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TWe method of Claim 8 wherein at least one 
peripheral moiety precursor comprises a reactive 
carbonyl group, reactive sulfonyl group, reactive 
phospnbnyl group, terminal epoxide group or an 
isocyanate group. 

The method of Claim 9 wherein at least one 
peripheral Voiety precursor comprises a carbonyl 
chloride, a aarbonyl pentaf luorophenyl ester or a 
sulfonyl chlonide group. 



A method as claiVned in Claim 1 wherein the step of 
selecting include^ the steps of: 



(a) 



(b) 



include^ 
choosing eve 
moiety precursors 
precursor set,/ fefiic 



two different peripheral 
rom the peripheral moiety 
choosing performed in a 



manner such t]foft\fojr each set of two, if the 
two peripheral moiety precursors have equal 
molecular masses tlaen one of the two is 
removed forming a remaining set; 
from the remaining set, choosing every set of 
four peripheral moiety precursors, including 
for a given set of four, removing one of the 
four peripheral moiety precursors if a sum of 
the molecular masses of ^ first two precursors 
in the given set of four\equals a sum of the 
molecular masses of a second two precursors in 
the given set of four peripheral moiety 
precursors, said choosing farming a remainder 
set; 
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from the remainder set, choosing every set of 
six different peripheral moiety precursors, 
^including for a given set of six, removing one 
)f the six peripheral moiety precursors if a 
sW of the molecular masses of a first three 
precursors in the given set of six equals a 
sumV>f the molecular masses of a second three 
preci^rsors in the given set of six, said 
choosing forming a working selection set of 
peripheral moiety precursors from which to 
select a\ desired subset; and 
(d) from the forking selection set, choosing a 
desired subset ^o as to provide the selected 
subset by 

(i) choosing a/bossible selected subset from 
the worldmg \selection set, 

(ii) from the ahojsen possible subset, 
generating \all possible combinations of n 
peripheral moiety precursors, and 

(iii) determining whether the generated 
combinations n^ve an acceptable percent 
mass redundancy and if so, selecting the 
chosen possible ^ubset as the selected 
subset . 



25 12. A method as claimed in Claim \l wherein the step of 
selecting is performed by a digital processor 
assembly. 



13. A method as claimed in Claim 1 wherein the step of 
selecting includes selecting a peripheral moiety 
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precursor subset which includes peripheral moiety 
precursors that simultaneously produce mass -coded 
compounds when contacted with a scaffold precursor. 



u 

H 
W 
C3 

CO 

C3 

m 



(b) 



molecular\ 
removed f 
from the r 
four diffe 
including f 
one of the 



SS5 



tin} 



14. A method as claimed in Claim 13 wherein the step of 
selecting comprises the steps of: 

(a) choosing every set of two different peripheral 
moiety precursors from the peripheral moiety 
precursor set, said choosing performed in a 
manner \\ich that for each set of two, if the 
10 two peri^hei^i moiety precursors have equal 

then one of the two is 
a remaining set; 
Lng set, choosing every set of 
peripheral moiety precursors, 
15 including ftir\a-^given set of four, removing 

peripheral moiety precursors 
if a sum of the Violecular masses of a first 
two precursors im the given set of four equals 
a sum of the molecular masses of a second two 
20 precursors in the given set of four peripheral 

moiety precursors, sa^id choosing forming a 
remainder set; 

from the remainder set ,\ choosing every set of 
six different peripheral moiety precursors, 
25 including for a given set\ of six, removing one 

of the six peripheral moiety precursors if a 
sum of the molecular masses\of a first three 
precursors in the given set of six equals a 
sum of the molecular masses ok a second three 
30 precursors in the given set of said 



(c) 
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using forming a working selection set of 
peripheral moiety precursors from which to 
select a desired subset; and 
(d) from\the working selection set, choosing a 
desire^ subset so as to provide the selected 
subset 

(i) choosing a possible selected subset from 
the working selection set, 

(ii) from th\ cM>sen possible subset, 
generating all possible combinations of n 
peripheral ^ripiety precursors, and 

(iii) determining Whether the generated 
combinations l^ive an acceptable percent 
mass redundancy\ and if so, selecting the 
chosen possible s\ibset as the selected 
subset . 



15. A method as claimed in Claim 14\wherein the step of 
selecting is performed by a digital processor 
assembly. 




20 
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A method for identifying a member of a mass -coded 
combinatorial library which /is a ligand for a 
biomolecule, said mass-codjed molecular library 
comprising compounds of tne general formula XY n , 
wherein n is an integer^rom 2 to about 6, X is a 
scaffold and each Y is, /(independently, a peripheral 
moiety, wherein said rafass-coded combinatorial 
library is produced by reacting a scaffold 
precursor with a sufficient number of distinct 
peripheral moiety precursors such that there exist 
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at least about 250 distinct combinations of n 
peripheral moieties derived from said peripheral 
moiety precursors, said method comprising the steps 
Of: / 

(a) contacting the biomolecule With the mass-coded 
molecular library, whereby members of the 
mass-coded molecular library which are ligands 
for the biomolecule bind tfo the biomolecule to 
form biomolecule-ligand cpmplexes and members 
of the mass-coded library which are not 
ligands for the biomolecule remain unbound; 

(b) separating the biomoledule-ligand complexes 
from the unbound membm^s of the mass -coded 
molecular library; llFy 

(c) dissociating the biomolecule -ligand complexes; 
and / 

(d) determining the molecular mass of each ligand 
to identify the sart of n peripheral moieties 
present in each IcLgand, 

wherein the moleculaiv mass of each ligand 
corresponds to a set/ of n peripheral moieties 
present in that lig&nd, thereby identifying a 
member of the mass/coded combinatorial library 
which is a ligand/for the biomolecule. 

The method of Claim 16 wherein the biomolecule is 
immobilized on a solid support. 

The method of Claim 17 wherein the solid support is 
a water- insoluble matrix contained within a 
chromatographic column. 



-106- 



The method of Claim 16 wherein a solution 
comprising the biomolecule is contacted with the 
mass -coded molecular library r to form, if one or 
members of the mass-codec! m o lecular library are 
ligands for the biomolecule, a solution comprising 
biomolecule-ligand complexes and unbound members of 




the mass-coded ma lobular library. 
Ax 



The method of Clairn 19 wherein the unbound members 
of the mass-co^e^^^fe^^a^Library are separated 
from the biomolecule-ligand complexes by directing 
the solution comprising biomolecule-ligand 
completes and # the unbound members of the mass-coded 
molcculQ^ ^brary through a size exclusion 
chromatography column, whereby the unbound members 
of the mass -coded moloo^ar library elute from said 
column after the biomolecule-ligand complexes. 



The method of Claim 19 wherein the unbound members 




of the ma s s - coded fno -g cculoy HT ibrary are separated 
from the biomolecule-ligand complexes by contacting 
the solution comprising biomolecule-ligand 
complexes and the unbound members of the mass -coded 
xmlo^^^ ^^^^^^ith a size-exclusion membrane, 
whereby the unbound e^^Sw^I& e- pass^hrough said 
membrane and the biomolecule-ligand complexes do 
not pass through said membrane. 



The method of Claim 16 wherein the biomolecule is a 
protein or a nucleic acid molecule. 
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A method for identifying a member of a mass -coded 
combinatorial library which is a ligand for a 
biomolecule and assessing the the effect of the 
binding: of the ligand to the biomolecule, said 
mass-cooed molecular library comprising compounds 
of the general formula XY n/ wherein n is an integer 
from 2 to a£*put 6, X is a scaffold and each Y is, 
independent lA a peripheral moiety, wherein said 
mass-coded combinatorial library is produced by 
reacting a scaffc&ld precursor with a sufficient 
number of distinct^ peripheral moiety precursors 
such that there exiist at least about 250 distinct 
combinations of n peripheral moieties derived from 
said peripheral moietyy pi^ecursors , said method 
comprising the steps |b£v 

(a) contacting the oiomolecule with the mass-coded 
molecular library, vkereby members of the 
mass -coded molecular Mbrary which are ligands 
for the biomolecule bind to the biomolecule to 
form biomolecule-ligand ^complexes and members 
of the mass -coded libraryV which are not 
ligands for the biomolecule remain unbound; 

(b) separating the biomolecule-Mgand complexes 
from the unbound members of ohe mass -coded 
molecular library; \ 

(c) dissociating the biomolecule -lrgand complexes; 

(d) determining the molecular mass of each ligand 
to identify the set of n peripheral moieties 
present in each ligand, \ 

wherein the molecular mass of each ligand 
corresponds to a set of n peripheral moieties 
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present in that ligand, thereby identifying a 
member of the mass-coded combinatorial library 
which is a ligand for the biomolecule; and 
(e) Assessing in an in vitro assay the effect of 
th\ binding of the ligand to the biomolecule 
on tme function of the biomolecule. 

The method tof Claim 23 wherein the in vitro assay 
is a cell proliferation assay, a cell death assay 
or a viral replication assay. 

The method of Claim 23 wherein the biomolecule is a 
protein or a nucleic acid molecule. 



A method for identifying ci /member of a mass -coded 
combinatorial library ^hLcp is a ligand for a 
biomolecule and asses^i^g ^he the effect of the 

le biomolecule, said 
library comprising compounds 



binding of the ligand 
mass-coded molecular \ 



of the general formula XY n A wherein n is an integer 
from 2 to about 6, X ns a scaffold and each Y is, 
independently, a peripheral nibiety, wherein said 
mass-coded combinatorial library is produced by 
reacting a scaffold precursor with a sufficient 
number of distinct peripheral moiety precursors 
such that there exist at least ab&ut 250 distinct 
combinations of n peripheral moieties derived from 
said peripheral moiety precursors, said method 
comprising the steps of: 
(a) contacting the biomolecule with ohe mass-coded 
molecular library, whereby members of the 
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iass -coded molecular library which are ligands 
for the biomolecule bind to the biomolecule to 
fo3?m biomolecule-ligand complexes and members 
of nhe mass-coded library which are not 
ligands for the biomolecule remain unbound; 

(b) separating the biomolecule-ligand complexes 
from tlae unbound members of the mass -coded 
molecular library; 

(c) dissociating the biomolecule-ligand complexes; 

(d) determining the molecular mass of each ligand 
to identify the set of n peripheral moieties 
present in ^each ligand, 

wherein the molecular mass of each ligand 
corresponds to a ppt\o/ n peripheral moieties 
present in that thereby identifying a 

member of the masi^/opded combinatorial library 
which is a ligand fory \the biomolecule; and 

(e) assessing in an itn vivo assay the effect of 
the binding of the ligand to the biomolecule 



on the function of Vthe biomolecule. 

27. The method of Claim 26 wherein the effect of the 
binding of the ligand to the biomolecule on the 
function of the biomolecule\is assessed in an 
animal model, in an organisrmor in a human. 



28. The method of Claim 26 wherein the biomolecule is a 
protein or a nucleic acid molebule, 



^9^. A method for identifying a member of a mass -coded 
molecular library which is a ligand for a 
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biiomolecule and bind to the biomolecule at the 
binciing site of a known second ligand for the 
biomolecule, said mass-coded molecular library 
comprising compounds of the general formula XY n , 
whereinVn is an integer from 2 to about 6, X is a 
scaffold \and each Y is, independently, a peripheral 
moiety, wherein said mass-coded molecular library 
is produced\by reacting a scaffold precursor with a 
sufficient number of distinct peripheral moiety 
precursors su$h that there exist at least about 250 
distinct combinations of n peripheral moieties 
derived from said peripheral moiety precursors, 
said method comprdsir*§\ the steps of: 
(a) contacting ti\e/bio\nolecule with the mass-coded 
molecular lib^ry/l whereby members of the 



mass -coded mop. 

for the biomo 
/ 

form biomolec 



r library which are ligands 
3^5culel bind to the biomolecule to 
ale-uigand complexes and members 
of the mass -coded Vibrary which are not 
ligands for th^ biofyolecule remain unbound; 

(b) separating the 1 biomolecule -ligand complexes 
from the unbound members of the mass -coded 
molecular library; 

(c) contacting the biomoleciile-ligand complexes 
with the second ligand to dissociate 
biomolecule -ligand complexes in which the 
ligand binds to the biomolecule at the binding 
site of the second ligand, thereby forming 
biomolecule-second ligand complexes and 
dissociated ligands; 
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(fl) separating the dissociated ligands and 

\ biomolecule-ligand complexes; and 
(e) \ determining the molecular mass of each 

idissociated ligand, 
wherem the molecular mass of each dissociated 
ligand corresponds to a set of peripheral moieties 
present in that ligand, thereby identifying a 
member of\the mass -coded molecular library which is 
a ligand f©r the biomolecule and binds to the 
biomolecule\at the binding site of the known second 
ligand for tke biomolecule. 

30. The method of Claim 29 wherein the second ligand is 
a polypeptide, a nu#3>eic acid molecule or a 
cof actor. \ 



31. The method of ClaU 
biomolecule is i 



2 9 Wherein wherein the 
o^ilized on a solid support 



32. The method of Claipi 3\ wherein the solid support is 
a water-insoluble ftiatrix contained within a 
chromatographic column. 

33. The method of Claim 29 wherein the biomolecule is a 
protein or a nucleic acid nblecule. 



^4-. A method for identifying a member of a mass -coded 

combinatorial library which is\a ligand for a first 
biomolecule but is not a ligand\for a second 
biomolecule, said mass-coded molecular library 
comprising compounds of the general formula XY n/ 
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wherein n is an integer from 2 to about 6, X is a 
scaffold and each Y is, independently, a peripheral 
moiety, wherein said mass-coded combinatorial 
library is produced by reacting a scaffold 
precursor with a sufficient number of distinct 
peripheral moiety precursors such that there exist 
at least\about 250 distinct combinations of n 
peripheral moieties derived from said peripheral 
moiety precursors, said method comprising the steps 
Of: \ 

(a) contacting the first biomolecule with the 
mass-co<ted/malecular library, whereby members 
of the mads- coped molecular library which are 
ligands fffiir Jche first biomolecule bind to the 
first bio^lecuue to form first biomolecule- 
ligand complexes and members of the mass -coded 
library whtch are not ligands for the first 
biomolecule remain unbound; 

(b) separating \the\ first biomolecule -ligand 
complexes from the unbound members of the 
mass-coded molecular library; 

(c) dissociating the >f irst biomolecule-ligand 
complexes; \ 

(d) determining the molecular mass of each ligand 
for the first biomoAecule; 

(e) contacting the second biomolecule with the 
mass-coded molecular library, whereby members 
of the mass -coded molecular library which are 
ligands for the second Diomolecule bind to the 
second biomolecule to form second biomolecule- 
ligand complexes and members of the mass-coded 
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C2 



15 



20 



(f) 



(g) 

(h) 
(i) 



library which are not ligands for the second 
pmolecule remain unbound; 
irating the second biomolecule-ligand 
complexes from the unbound members of the 
mass -coded molecular library; 
dissociating the second biomolecule-ligand 
complexes 

determining the molecular mass of each ligand 
for the second biomolecule; and 

which molecular mass or masses 
determined i\i gxep (d) are not determined in 
step (h) , thdi/eby ^providing the molecular 



masses of mel 
combinatorial 
the first biortiol 



of the mass-coded 
brary which are ligands for 
lie but are not ligands for 



the second biclmolecule, 



wherein the each mc 
(i) corresponds to 



lecular mass determined in step 
a set\ of n peripheral moieties 
present in a ligand for t\he first biomolecule which 
is not a ligand for the second biomolecule, thereby 
identifying a member of the mass-coded 
combinatorial library whictt are ligands for the 
first biomolecule but are nqt ligands for the 
second biomolecule. 



25 35. The method of Claim 34 whereii\ the first and second 
biomolecules are each, independently, a protein or 
a nucleic acid molecule. 



36. The method of Claim 35 wherein th^ first and second 
biomolecules are each a protein and amino acid 



-QlpA 



-114- 



sequence of the second biomolecule is derived from 
the Wuno acid sequence of the first biomolecule by 
insertion, deletion or substitution of one or more 
amino acid residues. 

37. The methpd of Claim 35 wherein the first 

biomolecuUe is a first protein and the second 
biomolecule is a second protein, said first and 
second proueins having the same amino acid 
sequence, wlrerein said first and second proteins 
have different posttranslational modifications. 



38. 



39 



40. 



The method of 
differs from the 
phosphoryl at ion , 

The method of CL 
biomolecule is a 
with a ligand. 



wherein the first protein 
*ec<wid protein in extent of 

^osylation or ubiquitination, 

wherein the second 
cortipiex of the first biomolecule 



The method of Claim 35\wherein the first and second 
biomolecules are each immobilized on a solid 
support . 



41. The method of Claim 40 wherein the solid support is 
a water-insoluble matrix contained within a 
chromatographic column. 



42. The method of Claim 35 wherein\a solution 

comprising the first biomolecule is contacted with 
the mass-coded molecular library\to form a solution 
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oomprising first biomolecule-ligand complexes and 
unsound members of the mass -coded molecular library 
and\a solution comprising the second biomolecule is 
contacted with the mass-coded molecular library to 
form absolution comprising second biomolecule- 
ligand complexes and unbound members of the mass- 
coded moJtecular library. 

The method of Claim 42 wherein the unbound members 
of the mass-ooded molecular library are separated 
from the second biomolecule-ligand complexes by 
directing the s©luti<5rK comprising second 
biomolecule-ligand /comMexes and the unbound 
members of the mapfe-cc/dfed molecular library through 
a size exclusion : nr6matiography column, whereby the 
unbound members o : the mass -coded molecular library 
elute from said cclumn after the second 



The method of Claim 42 wlierein the unbound members 
of the mass-coded molecular library are separated 
from the second biomoleculeVligand complexes by 
contacting the solution comprising second 
biomolecule-ligand complexes and the unbound 
members of the mass-coded molecular library with a 
size-exclusion membrane, whereby the unbound 
combounds pass through said membrane and the second 
biomolecule-ligand complexes do not pass through 
said membrane. \ 



biomolecule-ligan 



complexes . 



-116- 



A\ method for identifying a member of a mass -coded 
combinatorial library which is a ligand for a first 
biomolecule but is not a ligand for a second 
biomoYecule, said mass -coded molecular library 
comprising compounds of the general formula XY n/ 
wherein ii is an integer from 2 to about 6, X is a 
scaffold and each Y is, independently, a peripheral 
moiety, wheVein said mass-coded combinatorial 
library is produced by reacting a scaffold 
precursor witn\a sufficient number of distinct 
peripheral moieVy precursors such that there exist 
at least about 25.0 distinct combinations of n 
peripheral moieties d£?ived from said peripheral 
moiety precursors, Vaid /method comprising the steps 



mass-coded molficular library, whereby members 
of the mass-coaed molecular library which are 
ligands for theVlsecond biomolecule bind to the 
second biomolecutLe to Yorm second biomolecule- 
ligand complexes and members of the mass -coded 
library which are not ligands for the second 
biomolecule remain unbound^ 

(b) separating the second biomouecule- ligand 
complexes from the unbound members of the 
mass-coded molecular libraryA 

(c) contacting the first biomolecule with the 
unbound members of the mass-coded molecular 
library of step (b) , whereby meml^ers of the 
mass-coded molecular library whicnv are ligands 
for the first biomolecule bind to the first 



of: 




(a) 



ond biomolecule with the 
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biomolecule to form first biomolecule-ligand 
complexes and members of the mass -coded 
library which are not ligands for the first 
biamolecule remain unbound; 

(d) dissociating the first biomolecule-ligand 
complexes; 

(e) determining the molecular mass of each ligand 
for the Virst biomolecule; 

wherein each ntolecular mass determined in step (e) 
corresponds to \ set of n peripheral moieties 
present in a ligand for the first biomolecule which 
is not a ligand fdr the second biomolecule, thereby 
identifying a member at tihe mass -coded 



combinatorial libra 
first biomolecule 
second biomolecule. 



but 




is a ligand for the 
Ls not a ligand for the 



The method of Claim 45 wherein the first and second 
biomolecules are each,* independently, a protein or 
a nucleic acid molecule, 



The method of Claim 45 wherein\the second 
biomolecule is immobilized on a^solid support, 



The method of Claim 47 wherein theysolid support is 
a water- insoluble matrix contained Vithin a 
chromatographic column. 



Apparatus for producing a mass -coded set of 
compounds of the general formula X(Y) n , therein X 



in kjlv t u jl ^ n. 
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is 3l scaffold, n is from 2 to about 6, and each Y 
is, independently, a peripheral moiety, comprising 
a digital processor assembly for selecting a 
peripheral moiety precursor subset from a 
peripheral moiety precursor set, said subset 
comprising\a sufficient number of peripheral moiety 
precursors Miat there exist at least about 250 
distinct combinations of n peripheral moieties 
derived from said subset, wherein at least about 
90% of said combinations of n peripheral moieties 
derived from said subset have molecular mass sums 
which are distincu from the molecular mass sums of 
all other combinations of n peripheral moieties 
derived from said sur 



Dset 



Apparatus as claimed 
digital processor ass4 
executed by a digital 
(a) choose every set 



(b) 



m 49 wherein the 
employs a routine 
roQespor to: 

:: tv^sf different peripheral 
moiety precursors \f rom \the peripheral moiety 
precursor set, said choosing performed in a 
manner such that for eact\ set of two, if the 
two peripheral moiety precursors have equal 
molecular masses then one or the two is 
removed forming a remaining set; 
from the remaining set, choos^ every set of 
four peripheral moiety precursors, including 
for a given set of four, removii\g one of the 
four peripheral moiety precursor^ if a sum of 
the molecular masses of a first twp precursors 
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i>{i the given set of four equals a sum of the 
molecular masses of a second two precursors in 
theVjiven set of four peripheral moiety 
precursors, said choosing forming a remainder 
set ; 

(c) from the\ remainder set, choose every set of 
six different peripheral moiety precursors, 
including ^or a given set of six, removing one 
of the six peripheral moiety precursors if a 
sum of the molecular masses of a first three 
precursors m the aiven set of six equals a 
sum of the molecular masses of a second three 

in set of six, said 
)rking selection set of 
precursors from which to 
ft! subset; and 

(d) from the working sel^c^ion set, choose a 
desired subset s\ as \o provide the selected 
subset by 

(i) choosing a possible selected subset from 
the working selection set, 

(ii) from the chosen possible subset, 
generating all possible combinations of n 
peripheral moiety precursors, and 

(iii) determining whether the\generated 
combinations have an acceptable percent 
mass redundancy, and if sdy selecting the 
chosen possible subset as t^ie selected 
subset , 



precursors xn 
choosing formdlnjtj 
peripheral moi 
select a desir 




